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Introduction

35
Low molecular weight cyclic and linear methylsiloxanes are synthetic compounds 36 which belong to the class of organosilicons. The analysis of these compounds has 37 increased in recent years, especially due the interest in environmental and fuel industry.
38
Siloxanes are used in the manufacture of a great variety of products such as electronics, 39 cosmetics, paints, food additives, medical devices, cosmetic surgery, needles coating, 40 coating pacemaker, etc. [1] . This growing use has led to a considerable increase of these 41 compounds in wastewaters [2] . Although the toxicological behaviour of these 42 compounds is still poorly studied, some works have indicated that they can cause 43 adverse toxicological effects on wildlife [3] .
44
On the other hand, biogas is an important renewable energy source produced from the removal of these compounds before they reach the landfill gas [5] . Therefore, it is 50 important that siloxanes may be detected and quantified in the wastewater and sewage 51 sludge, as well as in the biogas, to prevent combustion engines damages and to select 52 and design the appropriate siloxane abatement technique.
53
Literature describes some methods for the determination of the volatile siloxanes in 54 biogas [6] [7] [8] [9] , in sewage sludge [10, 11] , but the studies on wastewaters are scarce [4,12- increased. For this reason, USA-DLLME was considered as an excellent LLME 86 candidate technique for the determination of siloxanes in wastewater samples.
87
The aim of this paper was to develop a fast, inexpensive and environmentally friendly 88 sample preparation method based on ultrasound energy to assist the dispersion of a few 
94
To our knowledge, this is the first time that LLME has been combined with GC-MS for 95 preconcentration and quantification of methylsiloxanes in complex wastewater samples. 
GC-MS determination
127
All analyses were carried out on a Varian 3900-Saturn 2100 Gas Chromatograph/Mass 
Data handling and processing
149
According to previous works, the response of the instrument used in the screening study 150 was based on each area of the individual peaks eluted during GC-MS analysis [17] . By to assure a detectable signal (peak area) in every experimental run for all the analytes.
156
Experimental design matrices were constructed and results were evaluated using the 
Results and discussion
161
Preliminary experiments proved that the conventional liquid-liquid extraction of these 162 compounds in wastewater samples produced emulsion problems. Therefore, its 163 determination using this methodology was unfeasible. However, the emulsion problem
164
was not produced when LLME is carried out. Therefore, USA-DLLME, as an 165 advantageous mode of LLME, was chosen in this work. effects Pareto charts (Fig. 3) . The Pareto charts, shown in Fig. 3 , belong to D3 and L4.
213
The charts for the rest of the analytes are not shown as they are similar.
214
According to the results, centrifugation speed was the most significant factor for all value for all analytes.
233
The second study was concerned with optimizing the significant factors in order to 234 obtain the best response. Different experimental designs can be found in the literature, 
244
In this study, the three factors considered were: sample volume, extractant solvent Table   247 3. Standard solutions of 1 mg L -1 were used and the response function was GC sum peak 248 area of all siloxanes since the extraction conditions should be the optimum 249 simultaneously for all model analytes.
250
The data obtained were evaluated by ANOVA test, and the effects were visualized by 251 using Pareto chart (Fig. 4) . As can be seen, extractant solvent volume is significant (Table 4) . Table 5 shows (Table 7 ). This results in some of the points studied.
296
In order to investigate the effects of sample matrix upon the USA-DLLME procedure 297 three replicate analyses were carried out with the effluent wastewater samples from 
